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. ground resolution of five neet was -not met. The eyaten did 


occurring at that point. oo . =: 
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An evaluation was made of the Lanyard Mission 8003 based 


on examination and anaiyets of the!flight mission product. The 


"ewaluation was seneoried: by the Director of ‘Special. Projects ° 


Performance Evaluation Teams assisted by personnel of the Natfonal 


Photographic Patenoretation Center, Aaponautical Chart and > 4 


mpecenatscn Center, and the 6594th Test Squadron CARS EEDOICATSE 1: 


: It was concluded that the objective: to achieve an average 


demonstrate in a few instances that is has the potential oF - , 2 


achieving the stated Boat of Five feet from 110 nautical miles. eS -. 


rt is. believed that the major Cause for the nonachievenent of 


system performance: goals is that the. daaived temperature of the - - a 


lens and the platen support ‘tube was not attained on orbit. 


This produced an adverse’ environment for the optics and may have- 


caused a lens element to shift in ‘its ‘mountings during Orbit 9, 
which could account for the sudden downward shift in RES values 


~~ 
a 


The cause for the payload failure after normal. operation 
for 22 orbits has been established as a failure’ ‘ins the. _inter- - 


valometer Byaten controlling the main panoramic .camera and che: 


, a 
stellar-index camera. Corrective measures, will be taken ‘before: 


the next flight. 
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The physical condition of the film was eeneeeiiy excellent 








ehoughouts A few minor deficiencies were noted and investigative 
‘action initiated to correct these before the next Launch. 

Geopositioning was within acceptable limits, and the 
objective to obtain mono and stereo photos of specific targets 
was achieved. The Agena D and .the roll joint, which Points the 
camera, functioned satisfactorily. The clock acouracy’ was within 
ae ‘milliseconds. | | } | 

The index camera failed after. three Prunes: The stellar 


“camera exhibited erratic metering but operated for the duration © 


of its mission. , > a 
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SECTION I . eee 
MISSION 8003 HISTORY | 


a 
™ 


Mission 8003 was launched from Vandenberg Air Force Base. 
0000:17% on 32 July 1963. | : 
a: | : ; 
The satellite vehicle consisted of the vi Panoramic camera 


.> 


with the supporting Stellar Index (S/I) cameras the recovery 


System, and the Agena. The payload was, mated to the Agena by an 


electro-mechanical roll joint to obtain increased target. coverage. 


This Satellite was boosted into orbit by an ‘improved Thor, 


Agena dD combination. ‘The orbit achieved had ne Fol teding tare el 
parameters: : | . | 
Actual 4 - + Nominal 
Inclination 74,94° | - . | " * 78.0 
+ Period 90.59-min. \ ° 90. a min. 
| - Perigee i 91.87 nm at 52. 9k° N. Lat. 93.0 # 3, $-S:nm at 
| \ - —  §0° .N. Lat 


Mission 8003 was programmed ror \a Five day operational | 


2 * . e . \ 
mission. The primdry objective was to demonstrate the system 





potential for obtaining high quality, large scale photography of 


selected targets. This involved mono an 


roll angles of -30°, ~15°, 0°, #15°, #309, 


stereo operations in 
“The design goal is 
five foot ground resolution. 
Upon injection into orb, the instrument ppeeuted for one 
burst as ‘programmed to verify lens lock raleane and. otherwise 


demonstrate proper electric mechanical operation. 
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“The orbit attained was wETY close. to the desired orbit. and as 
the pass: 2\e ephemeris, was demonstrated to be adequate for mission . 
planning. . 

Rev 9 covewarey indicated the mata camera €obe operating 
normally but: the S/I camera, to be satening excessively. Tt was 
alsa noted that the desired thermal environment for the payload 
had not been attained. 


‘ : a . 
. The roll joint was left caged until Rev 16 to have a comparison 


of photography before and after uncage, On Rev 16 it was uncaged 


as progranned | and operation was normal. | 2 | ; | : . 
Roll maneuvers ‘to obtain photography were successfully . 


érecuted. 13 times. The instrument was rolled back to zero at the . 
end ofeach pass.  & . “A 7 

Functional T/M indicated essentially normal operation of the 
main camera through orbit 22; with the temperatures still high ; 
and‘the S/I camera metering exceasively: : : ; OE tt | 

On orbit 25, no operation’ was indicated in response to 
tracking station real time commands. Also,- an increased Guar 
drain on the Agena' batteries was noted by T/M. . 

No further operation of the main instrument was indicated 7 
in response to real time.commands given on subsequent orbits 


and the increased power drain persisted. 
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The decision was made to recover on the next appropriate — 


orbit. Recovery was accomplished on orbit 33 at 02502, 


_ # 


: August 1963. ; : : ‘ 


The photographic product recovered consisted of 908 frames 


(approx. 1909 ft) from the main camera, 500 ft from.the index 
- gamera, and 250 ft from the stellar camerd. .About 60% of the 


main camera coverage was in stereo. . . 
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SECTION II -. 
PERFORMANCE EVALUATION TEAM OBJECTIVES 






























The Performahce Evaluation Team was assembled after the 
recovery to compile a consolidated evalijation a Mission 8003. « 
The report was made. under. the manavenent of the Prop i 


from Space Systems Division monitored the mission and voarticinated 
-in eek eouieaeces. 

_ ' The team compiled data from anSlysis of the nhotopravhs for 
inelusion in a final report for “o —0httti‘CO™OC*S; 

This.. enaiyes2 covers the fields of command, peoposition, and. , “ - 
ohotoprsohy: In all cases. the record was studied to determine , 

how well the results compared with the planned mission. For ‘ 
example: the command Summary stiaus that the camera was operated 

at a specified time to obtain a. photograph of a target, the Beate 

fit ephemeris locates: the actual position of the satellite at | 

that system time and observation from the photopraphs indicates 

the actual rfeographic nosition. Further analysis compared actual 

and commanded camera sneeds and burst times. Finally, an ) 
analysis of the film itself indicated how well the camera svstem 
operated in producing high resolution and acceptable film 

densities. Where available, telemetry was used to confirm system - 
operation. The preliminarv evaluation was submitted to the | 
associate contractors in the form of éabulated data and some 


t° 


pertinent commentary. | Per er | Bs 
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The Aeronautical Chart and Information center (ACIC) performed 
geoplot of the mission coverage and related dpe fa versus actual 


coverage and qualified differences with their knowledge of map 


« 


* 


accuracies. 
The National Photographic Interpretation Center provided a . 
subjective image evaluation with respect to its suitability for 
tha “ 


. intelligence purposes. 


The 6594%th Test Squadron (AFSPPL) provided photometric data, 
administrative and reproduction support, and was host to the team 


during the evaluation. . | ‘ 


The associate..contractors and system engineering organizations : 


furnished team members and -performed the system and payload 


analysis. 


ee nn 
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« F 
. s 
* 
. . é . 
« fe « 
‘ 
. 


Cc 


FOP-SECRET - CORONA / LANYARD 7 





~— 
" PERFORMAN ON TEAM 
REPORT NO : 


commands follows: 


jee eee = ee ee 


- CORONA / [LANYARD mz 





SECTION III 
5. . eS ; 
COMMAND AND GEOPOSITIONING yw 
A. Command structuce 
_ The Lanyard Command system 14, comprised of.the Type 8 


Orbital Timer, a V/H: Programmer, and a command decoder. The 





basic type 8 programmer is loaded before flight with the commands 
asa function of elapsed time to turn the camera system on and 
off, and to control certain system. function. ‘The timer may be 


periodically reset by real time commands from the fround to ensure 


that desired operations are obtained. Real time commands are 
also used to select programs, V/H eampencand similar fulictions. - 


A complete description of payload real time and orbital timer 


REAL TIME COMMANDS ‘ 


4 Command Operate : 
. Applies power to decoder, pulls lens cei retaining . 
pin, executes a stereo pulse operation 


No A/P command 


8 A V/H ramp selector , 
An 11 position switch is scenes to select any 1 of | 
ll ramps . 


9 8B Program Ly -2,. or 3 selector 
A 3 position switch is stepped to select wiehew program 
1, 2, or 3. 


10 C Ramp start-time selector . 


An 11 position switch is stepped to select any 1 of 11 
stored start times for the we programmer 
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D Operation Enable/Disable. Intermix deck selector. 


Stereo’ override. A 4 position switch vrovides the 
following command possibilities: 
Position l - Enables stored program commands for panoramic 
instr operation. Selects ‘intermix Sequence 
from Deck 1 
Position 2 - Disables all stored program commands for 
: " panoramic instr and roll joint operation 
unless in intermix mode. selects intermix 
sequence from Deck 2.° 
Position 3 - Override all stored program stereo commands : 
to mono operation. Intermix on Deck 1 
Position 4 - Override all stored program stereo commands 
to mono operation. Intermix on Deck 2 = 


E Orbit ON/OFF irftermix start point selector 


An,11 position switch is stepped to the desired starting 
point to set up an automatic sequence of operation enable/ 
disable commands for succeeding orbits. Switch is stepped 
through sequence after setup by one punch per orbit in” 
orbital timer track 14, There are 2 decks on the. switch. 
Selected by RTC 11, wired as follows: 


As wi Mi c H POSITION: © ee 

"1 2 6 8 91011 oe 
Deck 1 0 1 1 377 061 : 1 1=On for Orbit” 
Deck 2 1 0 ; 00 1-0 0 O=O0Rf for Orbit 


F Program - > selector. Fixed roll anple selector. 


Stepping f home position 11 disables operation in 
Progs 1,2,3. An 11 position switch 1s stepped to provide 
the following control: 


S WIT Cc H POSITION 
lt 2. 3 4 S 6 a7 8 $ 16 11 
-*30*15 O -15 -30430 #15 0 -15. -30 Home 
PROGRAM -4 Pe ROGRA MyM 5 


) R BITAL TIMER COMMN.A w DS: 


+k Function 


Te 


Orbit counter for intermix,’ V/H prog start and yaw program 


-reset 


Roll to zero all programs - 
Clock-interrogate, telemetry enable - continuous channels 
V/H Programmer start : 
Instrument on-program 4-(roll Selceres in flight). 
Stellar/Index cameras ‘on. . : 

SteLlar/ Index cameras off : 7 _ 
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“31 Roll execute-programs 4% and 5 
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flight) - 


off continuous mode 
‘on stereo continuous. 


mono continuous 


32 Instrument, off - program 4 
33 Instrument on,.- program 5 -(roll selected in 
34 Instrument off - program 5 : 
ENABLE EXECUTE . ; | 
35 36 37 38 39 .Program 1 - Stored roli program 
40 4l 42 43 4S Program 2 - Stored roll program 
“4S 46 47 48 49 Program 3 + Stored roll program. 
1 0 Roll to zero position 
0 O «ll 1 0 Roll to minus 15 degree position 
0 1 0 1 0 Roll to minus 30 degree position 
1. 1 a Oy - *) | 
1 0 0 1 D 
1 0 1 1 0 Roll to plus 1S degree position 
1 1 0 1 -0 Roil tO plus 10 degree position 
1 1 1 1 0 (Binary matrix checkout) 
: -1 Temp sensor, power off — 
0 0 1 0 1 Panoramic instrument on stereo pulse 
0 l oO 0 1. Panoramic instrument 
0 1 1 0 i Panoramic instrument 
1 0 0 0 1 Temp sensor power on 
1 0 1.6 1 Panoramic instrument on mono pulse 
1 1 0 0 1 Reset panoramic instrument 
: 1 1 0 i Panoramic instrument on 
50 Yaw program 
51 Tape recorder read in 
4 Tape recorder off - 


#* Varies. 1S(FTV 1187), 26(FTV 1168), 


NOTES 


16(FTV 1172.+ Subsequent). 


1. An S/I camera operation preceding the first panoramic 
instrument operation pulls the lens cell retaining pin. 
2- Roll joint is uncapged By first zero roll command in 


progs l, 2, or 3 


SEPARATION C@“%MAND 


Inflight reset 


Eject instrument doors (Main and S/I) 


GUIDANCE TIMER COMMANDS 
Ejyect instrument doors (Redundant), 


+28V to SS/L 


Arm 
Transfer -. 
Separation 


“power to decoder, 


Slew S/I payload 


Actuate water seal 


Unstow lens cell 
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B. Tracking and Control ‘Response 







- 
1. The nominal oebseal parameters achieved: on “PTv-1167 


L> 3 resulted in an ideal control ea teat tons Program 1, ‘based on 
the nominal Suuieas period, was used throughout the 22 orbit. 
operation. The IMC control Settings used during the mission 
were the nominal settings established prior to! ‘launch. A ramp 
change was made on orbit 23 to compensate for a slightly faster 
than nominal cycling rate determined on data acquired pn orbit 


16. Illustration 23 shows.the quality of the obtained fit. The. 


only payload commands used during the 22 orbit mission were for. : 


# 


"intermix" control; for selection of the active orbits within 


the rlipnt program. \ i 

2. The tracking network provided early convergence on 
the achieved orbit, This resulted in accurate oe re 
coverage block Iocations from the initial prediction based on 
tracking data acquired through orbit 2. Updated tracking data 
“(through orbit 9) was used for the prediction of hlock locations 
for ve 13 through 22. OO o | 

3. Block location predictions are based on H-timer 
control so that the timer is maintained ih perfect synchronism | 


with the orbit. " Deviations between the predicted block locations 


and the-actual block locations are due to imperfect H-timer 


“oontrol. . : | : an 


; « 
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“ 
. 


mission -on orbit 6. This mismatch.was a result of timer 
adjustments given based on orbit 2 tracking data which were in 
éffect until the next tracking station acquisition at orbit 7 


4 


| This mismatch resulted in a $7 mile-latitude error in 


t 


; operatioh 6 DM l, essentially missing one-half of the mono block. 


5.‘ This type of timer mismatch was anticipated during» bo 


_ the early portions of the flipht “due to lack of precise | a 


e 


determination of. the orbital parameters 


iF *. 6 The reset command given at orbit. i was i: 
. in°effect until orbit 22 a. Time mismatch during this 4 
period was essentially constant and amounted to pproxinately* 
a 3 5_to 4 seconds bias-in all operations during this period. 
This is considered an excessive bias to bevapeeent in the eEneE o 
system after the orbit has been determined, and the cause for ) 
the bias requires further investigation. The average latitua® 
bias ‘of. all operations that were available )for aiaiuaricn was 
14 15 nautical miles or an equivalent.timer mismatcp of. 3 53 
seconds <3 at = 

7 The performance estimat¥, computed and issued 
15 hours after recovery, provided an mecusare summary of the 
actual block locations The average latitude difference . 
between the performance estimate excluding the known’ timer’ ; 
error and the actual center of block tocatzons as determined 


~ 


from maps isonsidensng, all error sources) was 5.0 nautical . 
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‘satisfactory. ‘The need for better H-timer control or alignment 


‘any set of tracking points when combined into the previously 
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miles. Long #tudinal errors were generally 2 nautical miles or 


less. eos 


. 


‘ 7 g. In SUMMATY the orbital determination, block “= 


‘center. predictions y and post flight Performance Estimate were 


is indicated, based on the somewhat limited data obtained on 


-this mission 


: . ~ : : 
“9: Image motion GompenSatidn control was adequate. 
“y* : 2 . ‘ 


_Improvément in instrumentation or techniques is in-order to 


improve: on the response time to non- nominal cycling. 
characteristics a ? 
"e . : 
7 “10... Orbital Tracking Performance _ 
ee . 7 


‘The actua} orbital parameters were severmines 


* . 
8 


very early, in the mission, as seen by the tracking data 


"residuals" These résiduals represent the. apparent error of 


processed tracking data. As seen in Table I, Summary of’ 


- Tracking Residuals, the actual parameters were converged upon 


by orbit 7. This is due in part to the fact that the actual 


orbital parameters were essentially nominal. 


r « 


ll. No degradation in tracking performance is in, 
evidence due to the lowed heights over the tracking stations 


on the descending side of the orbit. 


a 
.- 
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TECHNICAL DATA 
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A. Scope of Data 


Tr The reduced.sand plotted quantitative data accumulated 


by AFSSD ‘personnel -and.PE* members is contained within this 
section. | . i is ; | . 
2, The conclusions reached by PET members are, for the 
Imost part, -based on this data; however, additional information ay 
.-and calculations ane equired orior to the completion of the 


evaluation effort. a wo, \ 


x 8. Data Presentation 
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Illustrations 7. through 13, Dages 34 through UB. ° 
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SECTION VI __ : = 
PERFORMANCE EVALUATION TEAM GROUP OBSERVATIONS 


A, Camera Performance 


° 


1. Panoramic Camera < 


‘i Functional T/M Data indicates that the instrument 


operated normally through Rev 22. T/M showed no operation after . 


“Rev 22 and the recovered photographic product confirmed this. 


° 


2. A frame-by-frame analysis of the film was accomplished 


by SPPL and: is. given: in Section IV. tiowever, the absence of edge 


operates in film transporting. There was no evidence’ -of Corpna 


- # 


discharge There was an anditation of‘a Light leak of minor 
ae which occurs on t first and next. to last frame or 8 
each pass. ; This maty have been a pinhole in the: ‘fairing or céuid. 


. 


possibly be associated with the “Bad of Pass" Sndieater enn fy | 
= Both possible causes require furthen investigation. sate = : 
3. Ail of the auxiliary’ dat block saa ao appeared to ° ts 
be operating giving Spots of adequate Size ‘and ene uniformity 
to be easily machine read The data blo K's position on the film 
relative to the formae was consistent a t when ‘the camera 


Ps ~- 


was running at maximum “speed. *. This effect id not occur.at the 


Slower Speeds. This movement of- es Data. “Blo k with Fespect . to 


| ‘wrinkles, tears, and scratches indicates normal instrument 
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F “ot ; 7 . 
may involve replacing the clutch after a specified life time which 


the camera contractor will be asked to establish. | 

4. All functions and circuits whose output ‘aa recorded 
in the Data Block appeared to operate normally with the exception - 
of the indication of roll steering position. There were seven 
cases “uhere the binary indicated 0° roll when a roll actually was 
accomplished as verified by T/M and recovered photography. The - 

. decoder command ‘circuit is the suspected component and is being 
investigated. . | . 

‘5S. On Orbit 0° there was indication -Of severe mae 
motion and banding. This seeurrad: when the camera “IMC was not 
synchronized with ground motion and during the yaw neeana the 
Agena. This was expected since the burst was solely for 
Vari fication of launch survival. On orbit ‘Al9, there was also. 
evidence of banding when the camera was running at a low: scan 

_ velocity corresponding to 1/133 gec.. exposure. Banding was less 
obvious at the lowest scan speed used, however, which was-1/118 . 
second atsosice: | | 

6. Analysis of the’ photographic material for image 

quality shows that focus Was never optimum and that it varied 
throughout the mission. Quality on generally better early in | ; 
the mission. RES measurements were made in seven areas of each 
frame (see SPPL Technical Report a. Illustration 30, 


page 81). RES measurements were averaged for each frame and are 
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ar a 
a) i ae oe t. : whe e 
, atone : : Li sabe or ‘ 
; ae ‘ : a 


presented in Tilustration 44 page 36. Exéept. for Esotereds: 

instances; RES values. ‘drop after Rev’ 'g and, stay Lower, throughout 

the. remaining. orbits. ae ee ah gt Bee ae 
; 7, It is possible to hypothesize! fa’ ‘pumier of Sausel’ for. 


ne 


; # a a 
a focus error. . Some of these, have: “ppen'-cxamined, aid aigearacd: 


a. ‘e's f 


a. Change oF. Focal” Distance with Alritugesy as 
as : pee > 
ne oH: aes - 


The shift in fpeus between the two extremes: ee 


altitude has been calculated. Considering’ minifum and maxi myst! fn 


ny 


altitudes of 90 and 164% nautical; smiles’, the’ computed hod. mt 
in focal distance is 000300 incties's Thig, shifty, gn tocagt dtetahice : 

is well within the depth of . focus for thi's, “Jens, so. we. "ean rite: wee 
out, altitude change alone as. a cause: of: dafogieing. es 8 | 





ba Variation ie the: Film during Exposure | ae 
This possibility was epnsidered and checked : oe 
J ie on? a. 
The best method of checking film. position during. ‘exposure’ ‘is 


3 *s ‘* ‘j x 


the Dr. Aschenbrenner test. * This consists of placing a tow: of: 


~ a 
oe’ : 
ode 
a 


slits at some distance in front of the. film and’ ‘two Lights’ at- 


a +.¢ 
a + 


of f-axis positions so that each slit exposes haa pdralled, ‘Lines’ 
as the exposure slit is passed. across the ‘format. ° The deperation 


between these lines is a sensitive indicator of the distagce oa 


. between slit and film and yields an entirely independent check a 


+e s 
° 


of film flatness. During the past week, this test was conducted ~ e 
on a flight unit at the contractor's plant. ‘The tests results 

indicated a deviation of less than fi .002 inch (on. any speneren of “ce 
the format. This also is within the depth of focus of the lens. 
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to unpredicted and high sahciay cba at critical points .in the* 


of the thermal conditions. which existed during flight. When 
‘this. is completed, a more complete correlation with image quality 


. (from RES measurement) can be accomplished, | Flight instrumentation 


| thougandths: of: ‘an inch” is ‘probable. which. ‘could. reduce the. peak: 


resolution by.; -one ‘third. ‘These oe support. ‘the soneriaton. 


times: It is ‘conceivable that . a reflection: from ‘the film to the 


effect; however, tests indicate that, this. is: ‘not probahles--Tf is 
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8. . “Another poser Pte source of defocusing is a shift due 


optical system. Analysi emperature data m the “on board”: 


\ 


tape recorder is continuing to establish the precise time history 


indicates. that the, ‘lens- was not in opt imum focus due to the ’ 


on-orbit temPerature conditions. “The most probable cause of 


* 


quality degradation after Rew’ 9 is a shift of ‘the. tens elements ae 


ae aon" ‘o" 


at me High temperatures ‘experienced’ on “orbit: Attempts’ ‘Were ores 


made to ‘correlate’ the on-orbit measurement with laboratory..: Me 


- 
* . e 


results ‘which ° indivcate. that a. oral shift. of ‘approximately eight 


id ew . . 
m= He ee ee Ee oe 


a 


that the thermal conditions -wer€ the cause’ ‘of the “overall 


"spftness". in image quality. oa 7 a aoe 


oo There is an: indication of possible double a 


ae 


occurring in a, few" cases in small legalized areas” of the: sbrnat. 


There is not a definitive explanation of: this: - phenomena at. ‘this 


back of the slit. and then back ‘ta. the: film may have caused this’. 


e : ee 


possible that. this. problem may - a related . to. the” focus problem 


since all cases observed inuGlvereleccate or. other objects with - 
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bright metres ron Analysis and tests are continuing to see if. 


this phénomenon can’ be duplicates in the laboratory, or accounted 


« 
« 


for. 
é 4 


10 The exposure ranged from 1/118 sec to 1/233 sec. 


Lt is not evident that the image qparaty is better at the higher 


- shutter Speeds idee if the: overall quality had, been higher, 


-¢@ + 


a finer check on. this pean ‘could have heen made 
. bd } . e 
me Prior to Flight. this instrument produced Oren 


performance. with the flight slit ghee: assembled in the fight 


configuration ‘Altnough no direct correiation between. RES and 


. 


“Ll/mm is possible, and therefore a pre vse relationship cannot be 


on . 


i 
established, At "is esqimated that the overall system resolution 
@ es 

was degraded by approximately a pace of two below the’ expected 


Capability 
12 ' The following comments pertain to the camera 
stoppage after crbit 22. % : | . 
3 A V¥/H ramp change was attempted on orbit 23 i 
“Command Was sént to change ramp 5 to u Automatic command 
2 . 
sequences at tracking station sent signal to fe to posittor. 4 
but V/H ramp ended on position 6. Another signal was ‘sent to 
correct this and stepper went to position 34. 
b On orbit 25 ‘two commands were sent to change 
from program 1 to program 3. No operation indicated. Increased 


power drain on the Agena batteries was noted by T/Me 
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C. On orbit 26 two peal time commands were sent in : 
an attempt to bypass the decoder and command the camefa to operate. - 
No response. . | _ . | 
| d. On orbit 31 recovery enable command was sent. 
7 e. On orbit 33 air recovery.accomplished. a a “e 
f. On orbits 27 through . a perecred: commands for 
Pal iiee analysis were. sent. These commands. caused the mirror. *to 


__ 


shane position upon Ronnanan “In ‘addition,. these commands 


indicate that the decoder was responding ‘eorrectly and that the 
operate signal was getting to the decoder. Pd ois ae 
A ee ‘Possible Trouble. Areas a a oe - ar 
a. Investigation: of the L-3 failure has been 
concentrated principally in the inte valometer ‘area. | The | ist 


i * sf a ) 
intervalometer motor could have failed. The motor tould have 


was running. Failure of the metering amplifier would also, have | 


caused the instrument to cease seeparine: - Other areas ‘that 


could cause this failure are: .° | | ne 


(1) A shorted capacitor in the integvalometer 


motor input. ; nae / i . 


(2) .A failure in the T-1 transformer that 7. 


_ Supplies 26 volt AC to the intervalometer-ta¢bometer. 


(3) A relay paar sv Ff oy & « : = 


(4) A broken wire. 


j been stressed by the “an commands being inserted while the motor 
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: b. Power switching: failure is not the 1jkely cause or 
. since this could not expjain ane “power increase, observed after 


the failure in L-3. . - se fae. tog a - 


ae Under agerdvares environment conditions, a - 
metering servo was operated: ‘in! the interyalom ter ‘mode for three , ~ 


days eanesnueue? ys uri RS period, every. fifteen’ minutes” the. 
V/h programmer switch was, stepoed ‘through a series oF positions’ + 
‘giving ene metering. servo commands alternating between 606f Buh 


and 120% V/h. This ‘test proguced no EXTENT On: Ace ae 


4. In.a later, test, the stepper was cycled ~just = 
: e- 
a " the instant of applications s/t “emaanas This prodiiced even. 


e Me 6. -  . oe 


milder coansieaks, .than this aeeuicus est and ‘did not produce a Bi 
malfunction. The servo amo}ifier has been gktensively tested 

under simulated environmental, conditions, and except for ‘the ‘ 
possibility ‘of a component’ ‘failure, is ndt expected a be the e 
cause of the eat tue: | ° : - | 7 
| e. 3A test was conducted in which the tachometer "hk 2 


feedback of the metering servo was removed. This caused ‘the 
metering servo motor to run at 13, 000 rpm, corresponding. toa 
- V/h rate of 270% oF nominal. Near the end of this test, the 


. ee stooned eoratiag and the current. drawn. oy the unit 


ineteased by approximately S amperes, 2 . 3 f. ; 
. “9 : : . a 
= Loe pe "Ans pection: of the metering drive servo showed 
that the motor pinion; mation gear, and theecoupling to the = of 


flywheel were damaged ‘to such a degree-that. they caused the ee Fe 
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motor to jam. On the chance that the transformer supplying the 






" voltage to the tachometer was the cause of malfunction, the 
tachometer excitation transformer is now being tested under 
aggravated environmental conditions. | , 


ge Examidjation ‘of the type.of tachometer used on - 


this drive reveals a votential source of malfunction. The leads 


emerge from the tachometer through a hole having a sharp edge. 
* ‘ > 
Sleeving put on to poo eet at this, “point was found to have 


worked up out of the. area to be protected. A short or open on 


the tachometer leads is considered to be the cause of the 9 1 es 


malfunction. ': : 


» “oN 


h. The - following are'the details , of the analysis © 


which concludes that the tachoneter leads failed, 


f 







/M on channel 10, S/I ‘shutter and Stalvas and. , ss 


Index. Commutators showed that.the S/T dic not operate on_ the . 


urn-on that "occurred over the GD: :::i- 


sts run on the S/i unit show that at the igh 


orogrammed. S/I 


pulsing rate cue toa run-away panoramic metering servo, the 


S/T unit does not meter film, Therefore, it is possible that: 


e of ' ‘< ; 4x6 
the run-away condition existed at that time. ne 


Ls Corrective actions ‘being taken are: 


>: 


(1) "Design of a hylon. bushing’ or sleeve that .can 


be anchored in a position that will protect the leads on existing 


‘units. . wen s _ ¢ . | a e ack 
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vo (2) Vendor (Kearfott) contacted and ordered to 




























- 


improve his design in this area. He pointed out that latest 
deliveries of these tachometers have a bushing for lead protection. 
| (3) Investigation started to see if this: type 
tachometer is available from other vendors. | , oo. 
tu, Stellar/Index Camera | 
Stellar photographs\ were obtained on approximately 
1400 frames. All frames recorded had normal background fog 
resulting from earth shine reflected from the baffle and door. : a 
Approximately 1/4 of the format is vignetted hy the baffle and” a 
door’ as predicted by pre-flight testing. Star's were recorded in 


all areas of, ‘the format except this vignetted area. Density 
’ 


measurements of the fogged area have not yet been made, but 








subjective opinion is that interference will: be minimal. 


4 
f ‘Index phokoeraphy were /recordeds. 


#* 


1S. Only three frames 
‘ these were normal. -Sonhe very light rona was noted on the, — ot 
unexvosed film. | | . | | 
16. Erratic metering shoduced approximately 1000 extra 
formats. The Stellar portion did nok run out.of film before 
recovery. : 7 | a of 
| iy The cause of: failure on the Stellar/Index unit 
cannot be identified at this writing although it is possible 
that the higher than normal temperature contributed to the 


* . — 


failure. 


e 
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B. Photographic Quality ‘ 
1. Examination of the Panoramic camera film pameciateny . 
shows that nominal system performance. was not achieved during 
the mission. Extensive quantitative data has been acquired in 
an attempt to ascertain the causes of performance reduction. 
| 2. The RES values show a significant downward shift 
during the initial eperacson of Pass DOSY (Illustration 3s 
page 36). The cause of this change is presently unknown. A 
corresponding anomaly in system operation has not been located. 


C. Exposure Time : 


1. The diffuse density measurements are nominal 


throughout the mission (see SPPL Technical Report ee 


Illustrations 8 through 13-, pages 18 through 23). Density 


values were measured in areas 1 through 5S in every frame (see 
SPPL Technical Report Illustration 30, page 81). 

Area 3 was a combination of areas 3, 6, and 7 for ere 
measurements only. . 

| 2. The majority (90%) of the panoramic photography wds 
made at sun angles from 36° to 33°, No correlation was found 
to exist between the ‘density data and: 


a. "Sun angle (see SPPL Technical Report 


Tllustration 14, page 24) : : 
b. Pan angle 
c. Stereo angle 


t d. Exposure time 
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members consider any further underexposure would have resulted 


was 3.25 which is significantly higher than anticipated (see 
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- 3. The exposure time utilized during the mission 


followed the allowable. curve for "full" processing dccording to 


pre-flight prediction (see Illustration 7, page 34). The PET 


in loss of inforfmation content as the original negative was 
slightly thin. | | 

4. The brightness ratio for each frame was calculated 
based on the actual characteristic curve provided by the 


processing facility (see SPPL Technical repor a 


Tllustration 2, page 7). The ‘average mission brightness ratio 





Illustration 8, page 34%). _The average brightness ratio per 
frame is plotted in Illustration 9, page 36. , | 
D. Performance Measurement “ & $5 
1. The level of performance of the panoramic camera. 
was ascertained by the Reciprocal Edge Spread (RES) measurement - 
technique. Details of this technique are contained in Section IV. 
2. Extensive measurements (in excess of 4000) were made 
in the seven prescribed areas of each frame as shown in ae 
Tllustration 30, page 81, of SPPL Technical Report 
It was recognized that prescribing a sarge number of areas” 7 
within the format would significantly reduce the average mission 
RES value; however, PET members considered the detailed evaluation 
of the system to be paramount. a ce > 
FOR-SEEREF - CORONA‘/ LANYARD 
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3. The high degree of variation in RES measurements 









shown in Illustration 9, page 36, is not considered highly 
significant with the exception of the downward shift in Pass DOS. 

G, The validity of the RES technique in establishing a : 
performance level is unquestioned when the spread measurement is 
made in areas of known contrast ratio since diffraction theory 
is based on.contrast variations. In order to best utilize the 
RES measurement, it should be normalized with the ‘contrast ratio 
and other factors at the point of measurement. 

5. The best known method presently available to 
simultaneously measure the image spread. function and the contrast... 
ratio is the “Micro=Analyzer". For this reason, all of the Micro- 
Analyzer traces made during the mission evaluation are included 
in this report for further analysis by the participating. ; 
eontcactores | -6 

a. Tllustrations 12 through ‘17, pages 39 through 44% 


b. SPPL Technical Report MN Illustrations: cs 


19, page 36 
4 


20, page 40 

21, page ad 

22, page 47 

23, page 51: 

35, Appendix 3, page 5 


: : 37, Appendix 3, page 9 
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. 6. The RES data sinmariee: ace shown in SPPL Technical 
report Illustrations 15 through 17, pages 25 through 31. 
Various approaches were taken to achieve Eeckeratien of ‘the RES 
data with other mission variables (see Illustrations 10 and Li. 
pages 37 and 38, and. SPPL Technical Report SM iiustration 18, 


page 32); however, no correlation or relationship could be found 


between RES values and: 


—_ 


~ 
a. Format. areas 
b. Sun angle 
c.. Temperature changes 
d. Differential temperature measurements’ -- _ . 
e. Brightness ratio 
* €. Vehicle attitude errors and rates 
g. Mono and stereo operation ‘ 
h. Caged or uncaged roll joint’ 
i. Roll angle. : 


7. Further attempts at correlation will be conducted 


as soon as all of the mission data is available. Particular 


‘attention will be given to the thermal and attitude control 


s . 


areas. 

8. The absence of complete attitude error: data precluded 
the incdérporation of the desired IMC error dnalysis in this 
report. This analysis will be conducted 48 soon as the complete 


data is available. 


oe 
.e . 
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aframe. Areas of best quality appear along the edges and in 


. trucks 8° X 25° (Pass DOS). 
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SECTION VII . 
NATIONAL PHOTOGRAPHIC INTERPRETATION CENTER 
OBSERVATIONS 


. 


t ‘ 
INTERIM SUBJECTIVE EVALUATION OF MISSION 8003 (L-3) 


bd . 
- “8 


\ 
“a , . : ; ri : : 
1. Suitability for photo interpretation varies greatly 


throughout the mission. The best image quality appears in the 


first portion of the mission, with Pass DO08 having the greatest 


“information potential. Image quality is not consistent within 


the lower right hand cor#er (as viewed facing direction of 
flight) or end of ‘scan area of the frames. Imagery in the 
degraded areas appears soft with, no directional streaking 
observed at the magnifications used in photo interpretation. 
No degradation is observed that séuid ‘be. attribiited to pass 
duration or mode change within a pass, " There is no “apparent 
queneey Sstinction related to mono versus stereo or vertical 
versus roll operation. The smallest objects discerned by photo 
interpreters in the preliminary scan of the mission include: 
a. Unidentified swept wing. fighter aircraft (Pass .D03). 
b. Small buildings 15° °X° 35", gr crace tanks 15' in 
diameter, vehicles identified as sedan or bus type, parked 


tu J 


e. Circular aperture 20' in diameter (Pass DO9). 


d. Railroad cars (Pass Al8). 
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e. Small buildings (Pass A193). 
f. Large trucks 30% X.9' (Pass D20). 
2. Overall mission cloud cover was $3.7 per cent.- The 
foliowing tabie is based on five categories of cloud cover, 


namely: 


Category 1 less than 10% 


4 


10% - 25% : 


AD 


258 - $08. | : 
us $B 99% - } 


7 . fi, : . > 


wm 
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*Average percentage by Category for mission. 


**Overall mission cloud cover percentage. 
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ee Pencenvare of Cloud Cover by Category and Pass: 
oie | o | . 
PASS’ | ae a “CLOUD COVER 
NUMBER 1 2 73. . Ws 5.2% PER PASS 
1D 0.0° 0.0 0.0 75.0 | 2500". - O13 
2D 8.3 58.3 , 29.2 Sige 0.0 24,9 
3D 0:0 12.8 31.3 $6.2" 0.6 $843 
6D 0.0 0.0% 6.2 SOce *- 34.4. BLY 
D 6.2 12.5 ‘18.8 62.5 a0 56.5 
aD 45.0 7.5 27.8 20.0 030 291 
“9p” 0.0 30,0 42.5 27.5 0.0 “42.1, 
. 13h 0.0 ; OO: 070 50.0... 50.0 "87.5 
“iu 25.0 . 792.9 38.4" 16.7 0.0 31,3, 
18A 0.0 6.3 6.3 * 87.4 0.0. 69.1 
18D 0.0 0.0 37.5 62.5 ‘0,0 61.2 
19A 4.2 29.1 0:0 ° 66.7 °- "0,0 $5.3 
19D 0.0 -0.0 $0.0 $0.0 0.0 $6.8‘ 
“20D 8.3 8.3 12,5°° 70.9 0.0 $9.9 
21D 0.0 0:0 9,4 90.6 .0.0 71.6 
aD (12,5 0.0 0,0 87.5 . 0,0 66.2. 
10.2* 13.8% 20,.2* 51.08 | 4.8 - $3,788 
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3. The = Ag gatecn in-nautical miles. of the Plotted center 


of "burst" from the predicted position is given in the Abie 


below, 


\ PASS 


D- Ol 
D- 0a 
D- 02 
v-02 
ve Ge 
D-06 
D-06 
D-dE 
D-O7 


7 DOF? 
- 8 G8, 


D- 06 
o- 05 
v- O68 
b-05 
D--99 
D-G9 
D.09 
D- 09 
A-1& 
A-15 
Dead 
A-i9 
A-15 
A-19 
D-19 
D-20 
D-20 
D-2 
D-21 
-21 
“22 
D-22 
D-22 
D=-22 


-, FOR-SEEREL- CORONA /LANYARD’ 


BURST 


FWNR WN ORR WN Rr RR OF Ne 08 We RR OR Ww RD be be ne Re 


E07 cece. CORONA / LANYARD ° 
. —_ TEAM | 


MODE 


Mono. 
Stereo 
Mono 
Stereo 
'ono 
id 
tereo 
Stereo 
Stereo 
Stereo 
stereo 
Stereo 


Stereo. 


Stereo 


.Stereo 


Stereo 
Stereo 
tereo 


. Méno 
Stereo. 


Stereo 
“ono 

Stereo 
Stereo 


Stereo 


Stereo 
“ono 
Stereo 
Mono 


Stereo 


Stereo 
Mono 
Mono 
Stereo 
Mono 
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PLOTTED POSITION 
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No.Plot Available 
2S a 
2.3 3 0 £ 2 8 
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No Atcufate Plot Avaliable 
21N 9W | 
Ho Accurate Plot Availabi® ee 
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No Plot Available 
9 S 7 W —- 
No Accurate Plot Available 
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yu, The data block was clear throughout the mission with a 
dengity difference of aporextmaresy 1.60, There were no apparent 


light failures. while. well within the requirements for machine 


\ 


reading, the Data Block Reader was unable.to read because titling 
and fiducial marks on the edge of the film.caused false scanning,  - 
thus the data block was hand read: All of the data agreed with 


programmed data .except for ‘the roll position values: when in a roll 
| position. This is still being studied. Binary time was correct 


throughout the mission. Agtitude will be campared with that 
obtained from stellar reduction The - ‘scay rate. light- did net - 
light indicating less ‘than iff per cent error, which has not.yet ‘he 


been ica aaa checked - in summary the data block functiened well- 


ee ee er ae LA 8 a 
5, While cniy three fran mes with imagery were obtained from. 


e 


the index camera, one Aga Drcck functioned throughout tne mission 


Lights for pesztzons #5 and 27 remained on for the entire time | 


. € e . 


causing several gress errors vin the time yerues: _A spare was area 


for position L$ because’ of light failure. An automatic reader was 


n avallable for Gata block read-out. There was considerabie 


ee 


- 


a serious problem for automatic reading. A thorough correiation 


‘of time has not been comnleted to determine any ¢ciock faiiure. 


- 6: A compariscr, test was made of photo measurements versus 
reliable ground dzstances Unfertunately, the photography over 
‘the area of known ‘ground distances was of poor quality. The 


. 
‘ 


| . ,“eaght ieaking into un::it binary rositions which weuld have caused 
I “softness” of the photo images made accurate pointing difficult. 
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* 
The per cent of error for various size measurements is: presented - 
in graph form. While these results are not conclusive, it is 
indicated srom the graph that. measurements: cis objects under” : a 
. about 60 baat are in error by 10 per cent: or. mores the error. 


increasing as ‘ies of objects decreases (see Illustration 20, 


. ere 
¢ 


page 66). ge | ae : 
bs - * ; m i J . - 
7. Pitch and roll-as recorded in the data blockthave been 
plotted. ‘Four samples are included in this report.- They” . 


‘ yepregent the best (D06- 1), nermal (DO06+2), worst pitch (D14- 2), 


Fd) 


and worst roll (D21-2) conditions (See Illustrations 21 thrquah 


ed 


24, pages 67 through 70). oe 
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ATTITUDE ERRORS AND. RATE 


PASS D14 : BURST 2 





PITCH RATE: 129° hr. 


ROLL -RATE: 18°hr. 
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SUMMARY] - - Ss 


A. It should first be recognized that this »verformance 


evaluation effort is just a first-time-through the first available 


oe: 


data, and ee analysis efforts. are continuing which can 
significantly affect the team's conclusions. . 

B. It should be noted that in the, NPIC report the word 
“discerned” means "identified", and the smallest detectable 
object.is smaller than the objects listed by NPIC._ 

——~¢, The. targeting accuracy can be summarized as follows, = 

1. The dip erence between the actual Look Point ana the 

ore-launch aeeienatde Look Point averaged aporoximately § nom. 

_aoross’ track and 16 n.m. in-track. The worst case was Pev 6 
where timer error built up to $7 nem The difference between : ‘ 
the actual Look Point and the last computed Look Point averaged 
apctroximately:2 n.m wenees track and 6 ee track. | 

2. Pointing cispersions due to vehicle attitude 


variations were general} ¥ less than the map errors and were. 


negligible. There were no errors due to the roll joint. | 
2. The system performance can be summarized as follows: — 
se The system resolution is estimated to be degraded by 
dssroximateiy a ‘factor of 2 from pre-flight predicted values 


probably due’.to an out of focus condition. 


‘ é 
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2. There appears to be a significant downward shift 
in RES “values after Rev 9 (reason unknown at present). 

3 RES values were aotewieni ficaneay different from 
position to position'’within the frame. | | ie 

4. No correlation was observed from ‘Plots of RES values _ 
as' a function of sun angle, brightness ratio, a amc a | 
vehicle attitude rates, mono and stereo operation, and 1 the Caged 


or uricaged roll joint. Additional’ Copretetton eft ts must be 


~ 


{ - | made in the temperature and, vehicle avtitige vate, areas. 


